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Abstract 
The level of intellectual capital of creative industry parks is the core factor to measure the competitive advantages of creative
parks. Based on the analysis of the factors that affect the development of intellectual capital of creative parks, and combined with 
the existing theories and methods of intellectual capital evaluation, the paper constructs intellectual capital evaluation index
system of creative parks in China. Entropy method is applied to get the weights of indicators, while multi-objective decision-
making method is used to assess intellectual capital ability of each element and the comprehensive intellectual capital ability.
According to the analysis of the evaluation results, a series of policies and measures are proposed to improve the intellectual
capital development of creative parks, which provides decision-making basis for knowledge flow, knowledge innovation and 
knowledge engineering construction of creative parks. 
© 2010 Published by Elsevier Ltd. 
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1. Introduction 
Creative Industry is also called Creative Economy as well. Creative industries advocate innovation and individual 
creativity highly, emphasize the support of cultural knowledge to the economy; the core of creative industry is 
knowledge, especially intangible assets such as culture, technology and so on, and creative industry is a high-value-
added industry with independent intellectual property rights. In 1998, British Creative Industry Task Force put 
creative industries as the state industrial policy and strategy for the first time. British creative industries include 
advertising, architecture, art and cultural relics trading, handicraft, design, fashion design, film, interactive games, 
music, leisure performing arts, publishing, software, television broadcasting and so on.  
Creative industry brings enormous economic and social benefits for the development of social innovation. In 
recent years, creative industry develops vigorously and presents agglomeration all over the world. Knowledge flow 
and knowledge innovation of creative parks have a great influence on the production behaviour of creativity and 
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innovation of creative enterprises, and the competition and development of creative parks is reflected by the field of 
intellectual capital, which takes the creative class and knowledge as its core part, in addition, intellectual capital has 
become the key factor to measure the competitiveness of creative parks. Therefore, it is good and necessary to have 
a comprehensive look at the present situation of intellectual capital of creative parks and to make scientific training 
strategies in China for the development of competitiveness and innovation of creative parks. 
2. The composition of intellectual capital of creative industry parks and evaluation index system
Since the 1990 s, domestic and foreign scholars have done lots of research on intellectual capital, which mainly 
study the connotation, composition and evaluation of intellectual capital from microcosmic view of enterprises level. 
Bontis[1], Stewart[2] and other scholars make different definition about the contents and composition of intellectual 
capital from different perspectives, and OECD defines the intellectual capital as the complex of Human Capital, 
Organization Capital and Customer Capital; Edvinsson & Sullivan put forward that the value of intellectual capital 
is the reflection of Human Capital, Structural Capital and Business Capital[3]. Sveiby proposes E-I-E structure of 
knowledge capital: Employee Capability, Inside Structural and Extra Structural[4]. But the more academic 
recognition is "H-S-C" (Human Capital-Capital Structure-Customer Capital) model advocated by Stewart[5]. In 
addition, there is lots of existing research on evaluation theories, models and methods of intellectual capital, and the 
representative is intellectual capital Navigator model deduced by Skandia, and a set of evaluation index system 
including164 indicators is built. 
There is less study of intellectual capital on the macro-regional level, and the present research mainly focuses on 
two aspects as follows: the one is the composition and evaluation of regional intellectual capital; the other one is the 
influence of intellectual capital on social relationship, interaction and regional innovation. Kun Zhao and Rui 
Sun(2006) extend the notion of individual intellectual capital, who divide regional intellectual capital into human 
capital, technology capital, customer capital and market capital[6]. University of Stockholm and the Swedish 
Government modify the Navigator model, apply it to the nation, and make a quantitative assessment of the Swedish 
national critical successful factors[7]. Viedma develops a kind of specialized method and model to measure and 
manage urban intellectual capital[8]. Jingjie Zhao and Jing Ma(2010) divide regional intellectual capital into 
regional human capital, regional technology capital and regional environment capital, and build a index evaluation 
system of regional intellectual capital[9]. Sijia Liu and Jinlou Zhao(2009) make a two-stage model of analyzing the 
roles of regional intellectual capital in promoting economic development, and do multiple regression analysis to 
verify it[10]. Based on the present research, the paper analyzes the factors that affect the development of intellectual 
capital of creative industry parks combined with the characteristics of creative parks, and it concludes the evaluation 
index system of intellectual capital of creative industry parks and makes an empirical analysis on the index system, 
which provide decision-making basis for knowledge flow, knowledge innovation and knowledge engineering 
construction of creative parks. 
2.1. The composition of intellectual capital of creative industry parks 
J.K.Galbrainth(1969) first put forward the concept of intellectual capital, who believe intellectual capital as “a 
kind of knowledge-based activities, a kind of dynamic capital”[11]. The concept of intellectual capital is proposed 
relative to tangible assets, and its essence is intangible assets. Intellectual capital based on the level of clusters is 
called "clusters’ intellectual capital ".Based on the relevant discussion about regional intellectual capital at home and 
abroad, the paper holds that the intellectual capital of creative parks is the value or capital that within the regional 
knowledge network space of creative parks, the main behavioural subjects of knowledge (enterprises, universities 
and research institutions, intermediary agencies, financial institutions, local governments, etc.) put the grasped 
knowledge into application, and conduct creative activities and production through the mutual exchange of 
knowledge, then promote the value of other capital elements to obtain economic benefits of creative parks. 
The development of creative industry is a complicated system engineering, innovation engineering and 
management engineering, which needs to study industrialized systems thinking, build operation modes of 
industrialization, grasp the industrialized cognitive paradigm and practice industrialized management wisdom. 
Creative industry is on the top of industry value chain, the process of creative idea generation, creative ideas’ 
realization and the commercialization of creative achievement is the result of knowledge flow and knowledge 
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innovation activities taken by the creative class, and knowledge are the fundamental element of creative behaviour. 
The creative industry park can be seen as a knowledge systems engineering, and the intellectual capital is the basis 
of creative industry parks, while the creative talent is the core of intellectual capital of creative parks. The 
development of creative parks calls for creative talent, technology and good environment as its fundamental, and the 
intellectual capital of creative parks consist of human capital, technology capital and environmental capital.  
Human capital of creative industry parks is complex of creative class, educational institutions, knowledge 
exchange, activities and information services. It is the most active element, and it is the carrier and achievable 
subject of intellectual capital of creative parks. The system of human capital comprises creative class and 
cooperative capital. Creative talent are the innovation subject of creative parks , the source of value realization and 
increment of value, and human resources endow value increasing process more knowledge content; at the same 
time, cooperative capital provides interactive learning platform for knowledge exchange, and accelerate the process 
of creative value realization. 
Technology capital of creative industry parks comprises innovation capital and management capital. It refers to 
the capitalized research achievement of universities and research institutions as well as management ability, and it is 
measured by intellectual property rights, industry-academia cooperation, management certifications and 
management efficiency. Thoughts of creative talents change at all times, which requires new type of work 
management philosophy to optimize the flow of knowledge and knowledge integrating link. 
Environmental capital consists of social environmental capital and market environmental capital. Market capital 
is the financial security to survive and develop, and creative industry is market-oriented, and the great innovative 
ability comes from the high sensitivity to market changes. Meanwhile, government plays the role of guidance and 
support in the development of creative parks, and its economic support and preferential policy constitute the social 
environment. 
2.2. The evaluation index system of intellectual capital of creative industry parks 
Based on the theoretical understanding of intellectual capital of creative industry parks above, and combined with 
the present research on regional intellectual capital , the paper analyzes the influent factors that affect development 
of creative parks; and following the principles of scientific nature, completeness and operability, it constructs a 
index system of evaluating intellectual capital. This index system consists of 3 elements, 6 primary indicators (A) 
and 17 secondary indicators (B) (as shown in table 1). 
Table 1.The evaluation index system of intellectual capital of creative industry parks 
Elements Primary Indicators Secondary Indicators Weights Ranking
B1 The number of the creative class in park 0.0243 14A1Creative
Class B2 The number of education institutions in park 0.0460 7 
B3 Knowledge exchange of knowledge subject in park 0.1783 2 
Human  
Capital
A2Cooperative 
Capital B4 Information services 0.0699 5 
B5 Ratio of R&D and design enterprises to total enterprises 0.0271 12 
B6 Number of independent intellectual property rights 0.1783 1 A3Innovation 
Capital
B7 Programs of industry-academia cooperation 0.1344 3 
B8 Ratio of number of titled persons to management personnel 0.0217 15 
B9 Management efficiency 0.0171 17 
Technology 
Capital
A4Management 
Capital
B10 Condition of management certifications 0.0275 11 
B11 Situation of government policy support 0.0303 10 
A5Social Capital 
B12 Situation of government special funds 0.0785 4 
 Evaluation 
 of
Intellectual
Capital
of
Creative
Industry 
Parks
Environmental 
Capital
A6Market 
C it l
B13 Annual taxes of a unit handed in 0.0322 9 
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B14 Annual net profit of a unit 0.0184 16 
B15 Annual net assets yield rate of return 0.0243 13 
B16 Growth rate of rent and property income 0.0528 6 
Capital
B17 Growth rate of net profit 0.0390 8 
  
3. The construction of evaluation model of intellectual capital of creative industry parks and empirical 
analysis 
The paper collects the three years’ data from 2008 to 2010, and the data are disposed and calculated 
scientifically. The way to get data is as follows: the data of enterprises are collected by taking sampling survey and 
in-depth interviews; and the materials of parks are acquired by gathering data of parks’ managers and official data. 
18 parks’ questionnaires are sent totally, and all of them are recovered, the effective rateb is 100%; 270 enterprises’ 
questionnaires are sent, and 241 of them are recovered, the effective rate is 80.37%; all the data are real and 
effective. In the paper, entropy method is used to get indicators’ weights, and multi-objective decision-making 
method is applied to evaluate the intellectual capital of creative industry parks. 
3.1.  Indicators’ weight calculated by Entropy method 
The method of entropy is a kind of objective weighting methods of qualitative analysis combined with 
quantitative analysis and qualitative problems quantifying. Entropy can measure the useful information of obtained 
data, the smaller the information entropy is, the bigger the weight of the indicator is[12].  
The paper supposes multiple attribute decision-making have m  evaluation objects and  evaluation indicators, n
ijx is the th evaluation value of the i th object. j
Firstly, because of the different dimensional data, the paper standardizes data by range transformation method, 
and then get standard matrix, ,18 17( )qij ×=Q
min{ }
max{ } min{ }
x xij ijiqij x xij ijii
−
= − ;
Secondly, calculate the weight of indicators: 17
1
1
17
j
jw j
j=
−
=
− ∑
P
P
,
Among them,  
Entropy: ，shows the total contribution of all  schemes on the th indicator；18 ln
1
t kj iji
= − ∑=P kij
jm
18
1
q
ij
i
k =
∑=
ij
qij
，shows the contribution of the th scheme on thei j th indicator;  
1
18ln
t = ，and suppose:  when =0， =0.ijk ln kij
From the weight calculated by entropy method, as shown in Table1, the weight of independent intellectual 
property rights is highest (the weight is 0.1783), and the second one is the knowledge exchange of knowledge 
subjects in park (the weight is 0.1783, and it belongs to cooperative capital), and the third one is cooperative 
programs of industry-academia cooperation (the weight is 0.1344, and it belongs to the innovation capital). As 
shown in Table 2, from the perspective of primary indicators, the top three factors that affect intellectual capital are 
innovation capital (the weight is 0.340), cooperative capital (the weight is 0.248) and market capital (the weight is 
0.167). Firstly, the essence of creativity is innovation, and innovation adds vitality to improve intellectual capital, 
b Questionnaires’ effective rate means that the proportion of effective questionnaires to all recovered ones, and the effective questionnaire means 
that lost questions are less than 10% of all the questions.
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while innovation capital is the core of knowledge creation and sharing. Secondly, the development of creative 
industry parks depends more on knowledge flow and exchange of creative talents within the park, so cooperative 
capital plays an important role in raising intellectual capital of creative parks. Thirdly, the market capital of creative 
parks promotes regional economic growth, and it is an important part of regional intellectual capital. Finally, 
cultural embeddedness of creative industries decides that the social and cultural environment of the region is of great 
importance to intellectual capital of creative parks, and the degree of influence is 10.9%. 
Table 2 Weights of evaluation index determined by entropy method 
Elements 
(Weights) 
Human Capital 
(31.8%) 
Technology Capital 
(40.6%) 
Environmental Capital 
(27.6%) 
Primary 
indicators
Creative
Class
Cooperative 
Capital
Innovation 
Capital
Management 
Capital
Social
Capital
Market  
Capital
Weights 0.070 0.248 0.340 0.066 0.109 0.167 
3.2.  Intellectual capital ability of creative industry parks evaluated by TOPSIS method 
TOPSIS method is first put forward by C.L.H WANG and YON, K.S. TOPSIS method is a kind of ordering 
method approaching the ideal solution, and its core is to make comprehensive evaluation statistically. Based on the 
quantitative judgment of objects, it calculates comprehensive quality level, and then it makes comparisons and 
orders, which provide a basis for quality evaluation. The method is characterized with the ideal solution and negative 
ideal solution according to the actual problem. Then, determine the Euclidean distance between each scheme and the 
ideal solution and negative ideal solution; the closer the ideal solution is, the better the scheme is. 
First, construct standard weighted matrix： ( )mnyij=Y ， 18 2
1
xij
yij
xij
i
=
∑
=
，
Second, calculate weighted decision-making matrix： 18 17( )ijz• ×= =Z W Y ，
Among them， ， ,ij jw y=z ij 1( )j jw ⋅=W 1,...,18i = ; 1,...,17j = ,
Third, calculate positive ideal solution and negative ideal solution. Positive（Negative）ideal solution is the best 
(worst) indicators’ value of scheme. The ideal solution of the paper is ' ' ' '1 2 17( , ,..., )x x x=x ， ' max ;j ij
i
x z= the 
negative ideal solution is '' " " "1 2 17( , , ..., )x x x=x ， " minj i
i
jx z=
Fourth, calculate the Euclidean distance between all schemes and ideal solution and negative ideal solution. 
1 7
' ' ' 2
1
( )i i i j j
j
z x
=
= − = −∑S z x 1 7" '' " 2
1
( )i i i j j
j
z x
=
= − = −∑S z x
,1 ,2 ,17( , ,...,i i iz z z=z )i iis line corresponding to 18 17( )ijz ×=Z . Z is standard weighted decision-making 
matrix. 
Last, calculate the degree of closeness of each scheme to ideal solution: 
"
' "
i
i
i i
= +
SC
S S
1,...,i m= ; 0 1iC≤ ≤
 The closer iC  approaches to 1, the nearer the distance between the scheme and ideal solution is, the greater the 
intellectual capital is. The paper gets the order of the intellectual capital of 18 creative parks by the degree of 
closeness in descending order (as shown in Table 3). 
Meanwhile, the paper gets the evaluation value of each intellectual capital element by linear weighted method, 
take human capital for example: 
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y
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i j
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=
= ∑ ij 1, ...,18i   = ; 1,..., 4j =  
Table 3.Evaluation of intellectual capital of the 18 creative parks in Shanghai determined by TOPSIS method 
TOPSIS Method Human Capital Technology Capital Environmental Capital Creative
Parks
iC  Ranking Level Ranking Level Ranking Level Ranking 
P1 0.823 1 9.526 1 5.769 1 11.48 8
P2 0.708 2 4.657 5 2.234 2 47.71 3
P3 0.668 3 5.242 3 1.405 5 55.64 1
P4 0.607 4 4.641 6 0.603 9 1.34 17
P5 0.607 5 4.146 10 1.868 4 22.47 5
P6 0.603 6 4.593 8 1.872 3 32.25 4
P7 0.602 7 7.328 2 0.822 7 3.778 15
P8 0.576 8 4.836 4 -0.12 18 50.92 2
P9 0.552 9 4.636 7 0.316 10 6.059 11
P10 0.524 10 3.108 12 0.268 11 7.452 10
P11 0.521 11 4.273 9 0.148 13 8.807 9
P12 0.534 12 3.841 11 0.169 12 -1.54 18
P13 0.501 13 2.625 12 1.377 6 12.86 7
P14 0.5 14 2.044 15 0.716 8 22.15 6
P15 0.47 15 2.506 13 0.093 14 2.684 16
P16 0.463 16 1.724 17 0.018 17 4.994 14
P17 0.461 17 1.919 16 0.041 16 5.181 13
P18 0.455 18 2.238 14 0.074 15 5.628 12
Based on the comprehensive evaluation of intellectual capital of creative parks and comparative analysis of all 
elements, the paper shows us clearly each park’s strengths and weaknesses in intellectual capital, which provides 
theoretical foundation for creative parks to improve their intellectual capital with strong points and perfect the 
construction of knowledge system engineering. 
4. Conclusions and Enlightenment
This paper introduces the research of regional intellectual capital at home and aboard, and then it analyzes the 
influential elements of creative parks’ intellectual capital, and from the perspectives of human capital, technology 
capital as well as environmental capital, it builds the evaluation index system, which makes up for the blank of 
intellectual capital of creative industry parks and construction of knowledge system engineering. Meanwhile, by 
making comprehensive evaluation by Entropy method and TOPSIS method, it concludes that the factors that affect 
the competitiveness of intellectual capital in descending order are: innovation capital, cooperative capital, market 
capital, social capital, creative class and management capital. 
Based on the evaluation of intellectual capital of 18 creative parks in Shanghai, there are several problems in the 
construction of intellectual capital of creative parks in China: the subjects of knowledge flows are not closely linked, 
and there is lack of communication between creative talents; shortage of talents retention system hinders the full 
flow of personnel between enterprises and research institutions; protection system of intellectual property is 
imperfect; governments lack in social public cultural investment and so on. In view of existing problems mentioned 
above, and combined with the comprehensive evaluation result of intellectual capital of creative parks, the paper 
puts forward the suggestions and countermeasures: Firstly, perfect the construction of creative industry engineering, 
provide professional knowledge training, have more industry-academia research cooperation, build intellectual 
property protection system; Secondly, establish good knowledge-sharing mechanism and atmosphere, expand the 
inside and outside communication space of creative parks, emphasize creative human resource development, 
reinforce the network study ability of knowledge; Thirdly, the government needs to give preferential law, financial 
and tax policy, especially for the investment of education and scientific research, at the same time, while build a 
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diversified investment and financing system, construct the financial engineering system suitable for creative industry, 
create a strong social and cultural environment; Finally, perfect public service platform of creative industry parks, 
build new work management platform to attract R&D creative companies’ settlement. Intellectual capital is the key 
to the realization of increment of value, it supply financial security for innovation of creative parks and creative 
industries. Knowledge innovation is the fundamental driving force to core competitive advantage of creative 
industry parks, strengthen the construction of knowledge system engineering of creative industry parks to improve 
creative parks' sustainable innovation fundamentally.  
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